Abstract. The Tarim Desert Highway Shelter-belt is in hinterland of the Taklimakan Desert, the decomposition of litter is an important source of the soil nutrients in the shelter-belt. To study the decomposition law of organic carbon after having input the litters into the soil, the decomposition mode of the litters was tested. The organic carbon contents at the soil surface and subsurface of the three kinds of shelter-belt plants were studied in terms of decomposition time, soil depth, and the change of water salinity. The results show that, with the increase of decomposition time and soil depth, the content of soil organic carbon increased; the content of soil organic carbon increased with the increase of salinity of the irrigation water. In terms of the effect of content of the soil organic carbon, Tamarix chinensis > Calligonum mongolicum > Haloxylon ammodendron. With the increase of decomposition time, the content of organic carbon at the soil surface increased, and the fastest increase appeared in the winter and the early spring, The content of organic carbon at the soil subsurface increased the most in the late spring and the summer; with the increase of decomposition time, the content of soil organic carbon was more obvious in different saline water, and the content of soil organic carbon increased with the decreasing salinity of the irrigation water. The results of this study can help to evaluate the potential of the carbon sequestration of the shelter-belt and provide scientific basis for the scientific management of the shelter-belt.
Introduction
In recent years, there have been many researches on reserves of soil organic carbon in the forest, which indicated that the soil subsystem plays an important role in regulating the carbon cycle of the forest ecosystem and mitigating global warming [1] [2] [3] . However, the understanding of the potential of organic carbon sequestration in forest soil, the important carbon process and its stability maintenance mechanism is not deep [4, 5] . The uncertainty of the estimation of forest soil organic carbon reserves still exists [6] .
After the construction of artificial protective forest in desert, the litter in the sandy soil can provide nutrients to the soil microorganisms and promote the decomposition of soil organic carbon and the formation of organic matter [7] . Soil organic carbon is a complex mixture of carbon and is the main component of organic matter [8] . Therefore, research on the dynamic change of soil organic carbon content after the engraftment of artificial vegetation may help to clarify plantation lee law of organic carbon dynamics in the sandy soil.
The Tarim Desert Highway runs through the Taklimakan Desert. The climate is extremely arid, the activities of wind and sand are frequent, the surface vegetation is rare, the surface is bare, and the dunes rise and fall [9] . Since its completion, the Tarim Desert Highway Shelter-belt has been drip-irrigated with underground saline water (the salinity is 2-30 g/L) for a long time. In the Tarim Desert Highway Shelter-belt, the development of sandy soil is very weak, the organic carbon content is very low, and the soil is provided with a lot of organic matter after the construction of the shelter-belt, which can improve content of the soil organic carbon. The study of dynamics of soil organic carbon in the Tarim Desert Highway Shelter-belt is helpful to evaluate the potential of carbon sequestration and provide scientific basis for the scientific management of the shelter-belt.
Material and Methods

The Experiment Design
The experimental materials. Three kinds of plant litters collected from the shelter-belt, were air-dried in the shelterbelt (the coarser assimilation branch of Haloxylon ammodendron need to be picked out), breaking into the cuttings in similar size, as the decomposition substrate. The dry sandy soil with a weight of 2 kg was loaded into plastic bucket to simulate the decomposition environment.
The experimental settings. Respectively according to three kinds of protection forest plants dried litter (20 g, a total of 216 samples), the half was mixed evenly with pure sand and placed in the barrels to simulate decomposition of the surface layer, the other was placed in at the bottom of the sand to simulate decomposition of the sub-surface layer. Then it is placed in a natural environment and to be decomposed in the open air. Meanwhile, pure sand is used as the control (Table 1) .
Use italic for emphasizing a word or phrase. Does not use boldface typing or capital letters except for section headings (cf. remarks on section headings, below). The saline water of 5 g/L (S1) and 10 g/L (S2) were prepared with NaCl, to simulate the drip-irrigation water with different salinity by using fresh water (S0, the salinity is about 1 g/L) as the control treatment. According to the saturated water content of soil, the irrigation amount was determined as 600 mL/ time. To mimic natural decomposition process of the litter in the Tarim Desert Highway Shelter-belt, we irrigated water once every 15 days during March and October, irrigated water once every 10 days from April to September, didn't irrigate from November to February in the next year. We applied nitrogen fertilizer to the shelter-belt once a month. We selected Urea as nitrogen fertilizer, and mixed it into irrigation water, so that the concentration reached 5 g/L. If there was a heavy rain, reduce the amount of irrigation, but the nitrogen fertilizer application cycle was the same. According to three plants, two decomposers, three irrigation water quality, three duplicates, five samples and nine controls, the number of simulation buckets was 225.
Determination Method
We sampled four times in the experiment on litter decomposition, the four times were June, August and October in 2016, and April and June in 2017, respectively. The soil samples were used to determine content of the soil organic carbon. The soil organic carbon was determined by the addition of potassium dichromate [10] .
Statistical Method
The software of SPSS 16.0 was used for the data analysis. Single factor variance analysis and Ducan method were selected for the multiple comparisons. The significance level of test was 0.05. All the data were averaged over three times. The drawing was completed by software of Origin 8.0.
Results and Analysis
As shown in figure 1 , the content of soil organic carbon increased with increases of decomposition time, depth of soil and salinity of irrigation water. The effect of three kinds of plants on the content of soil organic carbon was different, Tamarix chinensis > Calligonum mongolicum > Haloxylon ammodendron. The effects of various factors on the soil organic carbon were notably significant. As shown in Figure 1 and Table 2 , in terms of the influence of the litter on the content of soil organic carbon, there was not obvious difference between Calligonum mongolicum and Haloxylon ammodendron, but there was an obvious difference between Tamarix chinensis and Calligonum mongolicum, and between Tamarix chinensis and Haloxylon ammodendron. This indicates that the quality of litter from Tamarix chinensis has a great influence on the content of soil organic carbon.
Variation of Content of the Soil Organic Carbon with the Plant Species
In terms of the physical form, the litter of Tamarix chinensis is more easily decomposed, while those of the litter of Calligonum mongolicum and Haloxylon ammodendron are larger and more difficult to decompose. There were also differences in the chemical composition of these three plants, such as contents of carbon and nitrogen, cellulose, lignin, etc.
Variation of Content of the Soil Organic Carbon with the Decomposition Time
As shown in Figure 1 and Table 2 , with the increase of decomposition time, the content of soil organic carbon at the surface enhanced, and the fastest increase appeared in the winter and the early spring. At the subsurface, the content of soil organic carbon had fastest increase in the late spring and the summer. This indicates that the decomposition time of litters and the oxygen content in the soil have a great effect on the accumulation of organic carbon in the surface soil, and the temperature has little effect. During the decomposition process in the winter and the early spring, the carbon accumulation at the soil surface was faster, while the temperature at the deep soil was less affected.
Vertical Variation of Content of Soil Organic Carbon under the Different Irrigation
As shown in Figure 1 and Table 2 , with the increase of decomposition time, the difference on the content of soil organic carbon was more obvious among the different salinity irrigation, and the soil organic carbon increased with the increase of salinity of the irrigation water. This indicates that the effect of the salinity of irrigation water on the content of soil organic carbon was mainly in summer, which may be related to the influence of temperature and salt on the content of soil moisture. The rate of carbon accumulated faster with the higher moisture content and the faster decomposition of litters. The soil water evaporates faster with the higher temperature. The salinity is the factor that directly restricts the evaporation of soil water and the higher the salinity, the slower the evaporation rate of water. Under the influence of irrigation water, the content of soil organic carbon was obviously different, especially in June.
The Response of the Content of Soil Organic Carbon on the Plant Species under Different Irrigation Water
As shown in Figure 1 and Table 2 , the content of soil organic carbon was not notably different among the three plants with the increases of decomposition time. Under the action of three irrigation water (S0, S1, S2), the content of organic carbon at the soil surface and subsurface was different. Under the action of three irrigation water (S0, S1, S2), the content of organic carbon for the litters from Haloxylon ammodendron at the soil surface were 0.69, 1.22, 1.89 g/kg respectively, while at the soil subsurface were 0.97, 1.87, 3.12 g/kg respectively, and S1 and S2 are about 1-2 times more than fresh water (S0). Under the action of three irrigation water (S0, S1, S2), the content of organic carbon for the litters from Tamarix chinensis at the soil surface were 0.90, 1.29, 1.81, 2.02 g/kg respectively, while at the soil subsurface were 1.15, 2.37, 2.63 g/kg respectively. Under the action of three irrigation water (S0, S1, S2), the content of organic carbon for the litters from Calligonum mongolicum at the soil surface were 0.90, 1.54 and 1.87 g/kg respectively, while at the soil subsurface were 1.07, 2.22 and 2.57 g/kg respectively. This shows that the effect of the changes of water quality on the litter of different plants was different, which has the greatest influence on Haloxylon ammodendron, while the difference between Tamarix chinensis and Calligonum mongolicum is mainly reflected in the fresh water and salt water. This conclusion is only based on three irrigation gradients, which need further confirmation.
Discussion and Conclusion
With the increase of decomposition time, the content of soil organic carbon increased, that is, the addition of litters caused the increasing content of soil organic carbon. This is consistent with previous studies on the effects of litter on the content of soil organic carbon in hilly areas [11, 12] . In this study, the content of soil organic carbon in winter increased, indicating that the decomposition of litters in winter was still under way. The content of organic carbon at the surface soil increased obviously, and was not obvious at the surface soil. This may be due to the fact that the surface soil contacting with oxygen was more, and the temperature had little effect on the activity of microorganisms of the desert in winter, so the content of organic carbon increased. The lack of oxygen at the subsurface soil has inhibited the accumulation of organic carbon.
